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The 0.8-Mg car travels over the hill having the shape of a parabola. When the car is at point A, it 
is traveling at 9 m/s and increasing its speed at 3 m/s2. Determine both the resultant normal force 
and the resultant frictional force that all the wheels of the car exert on the road at this instant. 
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Peg B mounted on hydraulic cylinder BD slides freely along the slot in link AC. If the hydraulic 
cylinder extends at a constant rate of 0.5 m/s, determine the angular velocity and angular 
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Question 3 
 
At a given instant the wheel is rotating with the angular motions shown. Determine the 
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Gears A and B have a mass of 50 kg and 15 kg, respectively. Their radii of gyration about their 
respective centres of mass are kC = 250 mm and kD = 150 mm.  
If a torque of M = 200(1-e-0.2t) N·m, where t is in seconds, is applied to A, determine angular 
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Question 5 
 
The 5-Mg truck and 2-Mg car are traveling with the free-rolling velocities shown just before 
they collide. After the collision, the car moves with a velocity of 15 km/h to the right relative to 
the truck. Determine the coefficient of restitution between the truck and car and the loss of 
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Question 6 
 
The 50-kg gear has a radius of gyration of 125 mm about its centre of mass O. If gear rack B is 
stationary, while the 25-kg gear rack C is subjected to a horizontal force of P = 150 N, 
determine the speed of C after the gear’s centre O has moved to the right a distance of 0.3 m, 
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Additional Formulae: 
Relative Plane Motion - Translating Axes (B moves along a circular arc with respect to A):  
𝒗𝒗𝐵𝐵 = 𝒗𝒗𝐴𝐴 +𝝎𝝎 × 𝒓𝒓𝐵𝐵/𝐴𝐴 




(cos𝑢𝑢) = − sin𝑢𝑢 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑
                
𝑑𝑑
𝑑𝑑𝑑𝑑












Law of Cosines: A bc c b a cos 2 2 2 2 − + = 
B ac c a b cos 2 
2 2 2 − + = 
C a
b 
b a c cos 2 2 2 2 − + = 
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